
International Journal of Scientific Research and Engineering Development-– Volume 7 Issue 2, Mar-Apr 2024 

          Available at www.ijsred.com                                 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 759 

A MACHINE LEARNING-BASED CLASSIFICATION AND PREDICTION TECHNIQUE FOR 

DDOS ATTACKS 

1
 M. Revathi 

2
 A. Anirudh 

3
 B. Harsha Vardhan 

4
 Ch. Manideep 

 
5
 Ch. Sai Venkata Sri Charan 

1
 professor, School of Computing, Department of Computer Science and Engineering, Bharath Institute of Higher 

Education and Research, Chennai, India- 600073. 
2,3,4,5

 Student, School of Computing, Department of Computer Science and Engineering, Bharath Institute of 

Higher Education and Research, Chennai, India- 600073. 
1
 revathi.cse@bharathuniv.ac.in 

2
 adianirudh01@gmail.com 

3
 manideepcheekoti75@gmail.com 

 boneharsha@gmail.com 
5
 charancherry35597@gmail.com 

 

Abstract 

Our project offers a user-friendly interface for real-time detection of Distributed Denial of Service (DDoS) attacks. Through input 

meters, our system efficiently distinguishes between normal traffic and malicious activities like DoS, UDP flood, TCP flood and 

Smurf attacks. This helps organizations take quick action to protect themselves from cyber threats. By harnessing machine 

learning algorithms, our system enables timely identification and classification of potential threats, enhancing the security and 

availability of online services. With its intuitive interface and robust predictive capabilities, our Machine Learning-Based 

Classification and Prediction Technique for DDoS Attacks provides a reliable defense mechanism against evolving cyber threats, 

ensuring uninterrupted operations for organizations and websites. 

Keywords: Distributed Denial of Service (DDoS), UDP flood, TCP flood, Smurf attacks, Machine Learning. 

Introduction 

In today's interconnected world, the threat of Distributed 

Denial of Service (DDoS) attacks looms large, posing a 

significant risk to the availability and integrity of online 

services. These attacks flood networks or servers with 

excessive traffic, rendering them inaccessible to legitimate 

users. Detecting and mitigating such attacks in real-time is 

crucial for organizations to ensure uninterrupted operations 

and maintain trust among users. Our project addresses this 

pressing challenge by introducing a machine learning-based 

classification and prediction technique for DDoS attacks. By 

leveraging advanced algorithms, we aim to provide 

organizations with a user-friendly interface that enables quick 

and accurate identification of malicious traffic patterns 

associated with DDoS attacks. The interface allows users to 

input key parameters such as duration, destination bytes, 

source bytes, login status, server rates, flags, and protocol 

types. These parameters are then analysed by our machine 

learning model, which swiftly distinguishes between normal 

traffic and suspicious activities indicative of DDoS attacks, 

such as DoS, UDP flood, TCP flood, and Smurf attacks. The 

proactive nature of our approach empowers organizations to 

take pre-emptive measures against potential threats, thereby 

minimizing the impact of DDoS attacks on their systems and 

networks. By providing timely insights and actionable 

intelligence, our project aims to enhance the resilience of 

digital infrastructures and bolster cybersecurity defences. 

Through its intuitive interface and robust predictive 

capabilities, our project offers a reliable defence mechanism 

against evolving cyber threats, safeguarding the continuity and 

reliability of online services for businesses and website 

administrators alike. With the increasing frequency and 

sophistication of DDoS attacks, our solution stands as a 

crucial tool in the arsenal of cybersecurity professionals, 

enabling them to stay ahead of adversaries and protect their 

digital assets effectively. 

 

Objective 

To develop a user-friendly interface powered by machine learning 

algorithms to accurately detect and classify DDoS attacks in real-

time, enabling organizations to implement preventive measures and 

safeguard their online services against disruptive cyber threats. 

Related Work 

1. Overview of Existing Solutions: 

In the realm of cybersecurity, mitigating Distributed Denial of 

Service (DDoS) attacks stands as a paramount concern for 

organizations worldwide. Several methodologies and systems have been 

developed to combat this threat, each offering unique advantages and 

limitations. Traditional rule-based systems are among the earliest 

methods employed for DDoS attack detection. These systems utilize 

predefined rules or signatures to identify abnormal traffic patterns 

indicative of a DDoS attack. While simple to implement and interpret, 

rule- based systems may struggle to adapt to novel attack vectors or 

sophisticated evasion techniques employed by attackers. 

Additionally, they may exhibit high false positive rates, triggering 

unnecessary alarms and overwhelming security teams with alerts. In 

contrast, machine learning-based approaches have gained traction in 

recent years for their ability to adapt to evolving threats and achieve 

higher accuracy in detection. These approaches leverage advanced 

algorithms to analyse network traffic data and discern patterns 

associated with DDoS attacks. Supervised learning algorithms, such 

as Support Vector Machines (SVM), Random Forest, and 

Convolutional Neural Networks (CNN), are trained on labelled datasets 

to distinguish between normal and malicious traffic. Unsupervised 

learning techniques, on the other hand, identify anomalies in network 

traffic patterns without relying on labelled data. Ensemble learning 

combines multiple classifiers to improve detection accuracy and 

robustness. 

2. Comparative Analysis 

When comparing rule-based and machine learning-based approaches, 

several factors come into play. Rule-based systems offer simplicity and 

RESEARCH ARTICLE                                     OPEN ACCESS 



International Journal of Scientific Research and Engineering Development-– Volume 7 Issue 2, Mar-Apr 2024 

          Available at www.ijsred.com                                 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 760 

ease of implementation, making them accessible to organizations 

with limited resources or expertise in machine learning. However, 

their rigid nature may hinder their effectiveness in detecting 

sophisticated DDoS attacks that evade predefined rules. In contrast, 

machine learning-based approaches excel in adaptability and 

accuracy, thanks to their ability to learn from data and identify 

complex patterns. These approaches can adapt to evolving attack 

techniques and achieve higher detection rates with lower false 

positive rates. However, they may require extensive computational 

resources and large amounts of labelled training data to achieve 

optimal performance. 

3. Previous Studies on Similar Topics 

Numerous research papers and projects have explored machine 

learning-based techniques for DDoS attack detection. For instance, 

studies by Gao et al. and Jiang et al. have evaluated the performance 

of SVM, Random Forest, and CNN algorithms in detecting DDoS 

attacks using datasets like CICIDS and KDD. These studies have 

demonstrated the effectiveness of machine learning algorithms in 

accurately distinguishing between normal and malicious traffic. 

Other research has focused on innovative approaches to enhance 

DDoS attack detection. For example, studies by Su et al. and 

Nagaraja et al. have investigated ensemble learning and hybrid 

deep learning models for intrusion detection. These studies have 

shown that combining multiple classifiers or deep learning 

architectures can improve detection accuracy and robustness, 

particularly in detecting complex attack patterns. 

4. Methodological Approaches 

The methodological approaches employed in existing research vary 

depending on the specific goals and requirements of the study. 

Supervised learning algorithms, such as SVM and Random Forest, 

are commonly used for binary classification tasks, where the goal is 

to distinguish between normal and malicious traffic. These 

algorithms require labelled training data, where each instance is 

labelled as either benign or malicious. Unsupervised learning 

techniques, such as clustering or anomaly detection, do not rely on 

labelled data and instead identify anomalies in network traffic 

patterns. These techniques are particularly useful for detecting 

previously unseen or zero-day attacks, where labelled training data 

may be unavailable or insufficient. Ensemble learning techniques 

combine multiple classifiers to improve detection accuracy and 

robustness. By leveraging the diversity of different classifiers, 

ensemble methods can effectively handle complex attack scenarios 

and reduce the risk of false positives or false negatives. 

5. Strengths and Limitations 

Rule-based systems offer simplicity and transparency, making them 

easy to understand and interpret. They are also less resource-

intensive compared to machine learning-based approaches, making 

them suitable for deployment in resource-constrained 

environments. However, rule-based systems may struggle to adapt 

to new attack vectors or sophisticated evasion techniques employed 

by attackers. Machine learning-based approaches offer higher 

accuracy and adaptability, thanks to their ability to learn from data 

and identify complex patterns. These approaches can adapt to 

evolving attack techniques and achieve higher detection rates with 

lower false positive rates. However, they may require extensive 

computational resources and large amounts of labelled training data 

to achieve optimal performance. Additionally, machine learning 

models may be vulnerable to adversarial attacks, where attackers 

manipulate input data to evade detection. 

6. Contribution of our Project 

Our project makes several significant contributions to the field of 

DDoS attack detection. One of the key contributions of our project 

is the development of a user-friendly interface for real-time DDoS 

attack detection. We recognize that cybersecurity tools can often 

be complex and challenging to use, particularly for organizations 

with limited resources or expertise in the field. Our intuitive 

interface simplifies the process of monitoring network traffic and 

identifying potential DDoS attacks, making it accessible to a wider 

range of users. By leveraging machine learning algorithms, our 

project offers a more sophisticated and adaptive approach to DDoS 

attack detection. Machine learning algorithms have demonstrated 

superior performance in detecting complex attack patterns and 

adapting to evolving threats. By incorporating these algorithms 

into our system, we enhance the accuracy and effectiveness of 

DDoS attack detection, providing organizations with a proactive 

defence mechanism against cyber threats. Our project is designed 

to adapt to evolving cyber threats by providing continuous 

monitoring and updates. We understand that cyber threats are 

constantly evolving, and new attack techniques emerge regularly. 

To address this challenge, our system incorporates mechanisms 

for monitoring changes in attack patterns and updating detection 

algorithms accordingly. By staying ahead of emerging threats, our 

project ensures that organizations remain protected against the 

latest DDoS attack vectors. 

Existing System 

The existing system for DDoS detection developed by Arghire et 

al. This project employs deep learning techniques, specifically 

convolutional neural networks (CNNs), to analyze network traffic 

data and detect DDoS attacks. The system captures fine-grained 

features from network traffic flows and learns to differentiate 

between normal and malicious traffic patterns. 

Disadvantages: 

• Implementing and configuring deep learning models like 

CNNs can be complex, requiring expertise in machine 

learning and network security. 

• Using CNN could be a very long and time consuming 

process. 

• This system relies on large, labeled datasets for training, 

which may be challenging to obtain and maintain. 

• Like any detection system, it may produce false 

positives, incorrectly flagging legitimate traffic as 

malicious. 

Proposed System 

Our project utilizes a combination of Random Forest and 

XGBoost algorithms for the detection and classification of 

Distributed Denial of Service (DDoS) attacks in real-time. By 

leveraging these powerful machine learning techniques, our 

system analyzes network traffic data to swiftly identify patterns 

indicative of DDoS attacks, such as unusual spikes in traffic or 

anomalous behavior. 

• Random Forest and XGBoost algorithms are known for 

their high accuracy in classification tasks. By combining 

these algorithms, our system can effectively distinguish 

between normal and malicious network traffic, 

minimizing false positives and false negatives. Unlike 

some complex neural network models, Random Forest 
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and XGBoost are relatively easy to interpret.

• Random Forest and XGBoost 

computationally efficient and scalable, making them

suitable for real-time DDoS detection in large

networks. 

•  Our system can adapt to evolving DDoS

techniques and variations in network traffic patterns.

By continuously updating and retraining

with new data, it remains effective

emerging threats and   maintaining  

defense mechanisms. 

Advantages: 

• User friendly Interface 

• Real time detection 

• Continuous monitoring and updates 

System Architecture 

Our system uses machine learning to detect DDoS attacks in

real-time. The system takes network traffic data as input,

cleans and prepares it, and then feeds it into machine

models. These models are trained to identify patterns in the

data that indicate a DDoS attack. Once trained, the models

can classify new traffic data as normal or malicious. If an

attack is detected, the system raises an alarm so appropriate

action can be taken. 

This system uses a specific combination of machine

algorithms chosen for their accuracy, ease of interpretation,

and efficiency. This allows for real-time detection of DDoS

attacks. An additional benefit is the system's ability to adapt

to new attack techniques. By retraining the models

data, the system can stay ahead of evolving threats.

 

 

Activity Diagram 

Activity charts are photograph representations of step

sports and activities that assist selection,

integration. In a discrete modelling language, a functional

diagram can be used to describe the step-

operation of business strategies and additives in a machine.

Action diagram suggests the general float of 
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time DDoS detection in large-scale 

Our system can adapt to evolving DDoS attack 

techniques and variations in network traffic patterns. 
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maintaining   robust 

 

Our system uses machine learning to detect DDoS attacks in 

time. The system takes network traffic data as input, 

machine learning 

models. These models are trained to identify patterns in the 

icate a DDoS attack. Once trained, the models 

can classify new traffic data as normal or malicious. If an 

attack is detected, the system raises an alarm so appropriate 

machine learning 

algorithms chosen for their accuracy, ease of interpretation, 

time detection of DDoS 

attacks. An additional benefit is the system's ability to adapt 

models with fresh 

threats. 

Activity charts are photograph representations of step-by-step 

selection, iteration, and 

integration. In a discrete modelling language, a functional 

-by way of-step 

operation of business strategies and additives in a machine. 
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Sequence Diagram 

The following parent illustrates the good judgment float on

computer. A visual way to check your documentation

common sense. Generally used for

purposes. Sequence Diagram: The most famous

dynamic modelling is recognition.

laptop. 

 

 

Class Diagram 
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The following parent illustrates the good judgment float on your 

computer. A visual way to check your documentation and 

for evaluation and making plans 

purposes. Sequence Diagram: The most famous UML approach for 

recognition. Defines behaviour to your 
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Modules 

1. Dataset Collection 

2. Data Preprocessing 

3. Detection of DDoS 

1. Dataset Collection 

CollectedUNSW-nb15 dataset from GitHub1 that contains 

features' data about the DDoS attacks. This data set is 

provided by the Australian Centre for Cyber Security 

(ACCS). The dataset consists of different features about the 

DDoS attacks including an ID number, Proto which presents 

medium of the network, label of the attacks, and attacks' cat 

which presents the severity of the DDoS attacks. 

2. Data Preprocessing 

Data preprocessing is a very important and time-consuming 

part of data analysis. here we are going to separate relevant 

data from irrelevant data and convert it to quality information. 

For this step we are using statistical techniques to clean data 

and replace those values which are not important in our 

experimental analysis. This is essential for every data analysis 

for the initial phase examination. After that, we will be able 

to convert information into reliable form. After analyzing 

data in the data pre-processing phase, we also observed and 

identified that our datasets are almost clean. 

 

 
3. Detection of DDoS 

To design and develop an approach using supervised machine 

learning classifiers for DDoS attack detection based on 

different techniques. Once the classifiers are trained, the 

detection module applies them to incoming network traffic in 

real-time. It analyzes the traffic data using the trained models 

to identify potential DDoS attacks. If the classifiers detect 

suspicious activity indicative of a DDoS attack, appropriate 

actions can be taken, such as alerting administrators or 

implementing countermeasures to mitigate the attack. 

Algorithm Used 

• Random Forest 

• XG Boost 

Random Forest is an ensemble learning method that 

constructs a multitude of decision trees during training. In this 

project, Random Forest is trained using labelled data, 

where features such as duration, destination bytes, source 

bytes, login status, server rates, flags, and protocol types are 

used to predict whether the network traffic represents 

normal or malicious behaviour. The Random Forest 

algorithm aggregates the predictions of multiple decision 

trees to produce a final classification result, enhancing the 

accuracy and robustness of the DDoS attack detection 

system. 

XGBoost is a gradient boosting algorithm that builds a 

strong predictive model by sequentially adding weak 

learners, typically decision trees, to the ensemble. In this 

project, XGBoost is employed to further improve the 

accuracy and predictive power of the DDoS attack 

detection system. By iteratively refining the model based 

on the residuals of previous iterations, XGBoost effectively 

captures complex relationships between the input features 

and the target variable, leading to more accurate 

predictions. 

Result and Discussion 

Home Page 
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Performance Analysis 
 

Conclusion 

In conclusion, our project on machine learning-based 

classification and prediction for DDoS attacks offers a vital 

solution to the growing threat of cyberattacks on online 

services. By harnessing the power of Random Forest and 

XGBoost algorithms, we've developed a user-friendly system 

capable of accurately detecting and classifying DDoS attacks 

in real-time. The project's strength lies in its ability to provide 

organizations with early warnings and practical steps to 

defend against these attacks, ultimately enhancing 

cybersecurity resilience. The intuitive interface ensures that 

users, regardless of their level of expertise, can effectively 

utilize the system to protect their digital assets. Moreover, our 

project's proactive approach to DDoS attack detection and 

mitigation helps minimize the impact of attacks and ensures 

uninterrupted operations for online services. By continuously 

monitoring and updating the system, we aim to stay ahead of 

emerging threats and provide organizations with the tools 

they need to safeguard their online presence effectively. 

Overall, our project contributes to the advancement of 

cybersecurity by offering a reliable defence mechanism 

against DDoS attacks. With its emphasis on accuracy, 

adaptability, and ease of use, our system stands as a crucial 

tool in the fight against cyber threats, ensuring the security 

and reliability of online services for organizations and users 

alike. 

Future Scope 

The future scope of this project encompasses several avenues 

for further development and enhancement in the field of 

DDoS attack detection and mitigation: 

As machine learning continues to evolve, there is potential 

to explore and integrate more advanced techniques such as 

deep learning, reinforcement learning, and transfer learning 

into the DDoS detection system. These techniques could 

further improve the accuracy and robustness of the system 

in identifying and mitigating sophisticated DDoS attacks. 

With the increasing adoption of cloud computing and edge 

computing technologies, there is a need to adapt DDoS 

detection systems for deployment in these environments. 

Future work could focus on optimizing the system for cloud- 

based and edge-based architectures, ensuring scalability, 

efficiency, and real-time responsiveness. 

Further research can be conducted to identify additional 

relevant features and optimize the model parameters to 

enhance the performance of the DDoS detection system. 

Fine-tuning algorithms and hyperparameter optimization 

techniques could improve detection accuracy and reduce false 

positive rates. 
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